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6R UHVHDUFK RQ K\GURJHQ LQGXFHG GHJUDGDWLRQ LV QHFHVVDU\ IRU UHGXFLQJ WKH ULVN RI IDLOXUH RI VXFK HTXLSPHQW
+RZHYHUWKHPHFKDQLVPGHWDLOVRIK\GURJHQLQGXFHGGHJUDGDWLRQDUHVWLOODPELJXRXVXSWRQRZGXHWRDEVHQFHRI
HIIHFWLYHPDWHULDOWHVWLQJDSSDUDWXV
*HQHUDOO\ WKH VSHFLPHQ LV H[SRVHG WR K\GURJHQ IRU FHUWDLQ WLPH ILUVWO\ DQG WKHQ LV WDNH RXW IRU PHFKDQLFV
SHUIRUPDQFHWHVWLQJLQDLU7KHDFFXUDF\RIWHVWLQJUHVXOWVLVGLIILFXOWWRDVFHUWDLQGXHWRIROORZUHDVRQVWKHDFWLRQ
RIK\GURJHQORDGDQGHYHQWHPSHUDWXUHRQPDWHULDOLVVLPXOWDQHRXVDWDFWXDOO\VHUYLFHGXUDWLRQZKLOHLVVXFFHVVLYH
DWWKHJHQHUDOWHVWLQJK\GURJHQLVHDV\WRHVFDSHIURPWKHVSHFLPHQZKHQWDNHQRXWIRUWHVWLQJLQDLU+HQFHD
QHZPDWHULDOWHVWLQJDSSDUDWXVLQK\GURJHQDWHOHYDWHGWHPSHUDWXUHLVQHHGHGWREHGHYHORSHGXUJHQWO\
,QWKLVSDSHUWKHUHVHDUFKVLWXDWLRQRIPDWHULDOWHVWLQJDSSDUDWXVLQK\GURJHQZDVVXUYH\HG7KHQHZDSSDUDWXV
ZDVGHYHORSHG IRUPDWHULDO WHVWLQJ LQK\GURJHQ DWPRVSKHULFSUHVVXUHXS WR03D DW DPELHQW WHPSHUDWXUHXS WR
.DQGLWVGHWDLOVZHUHSUHVHQWHGWRR
5HYLHZRIPDWHULDOWHVWLQJDSSDUDWXVLQK\GURJHQHQYLURQPHQW
7KHVLPSOHVWPHWKRGIRUPDWHULDOWHVWLQJLQK\GURJHQHQYLURQPHQWLVXVLQJKROORZVSHFLPHQ>@DVVKRZQLQ)LJ
ZLWKK\GURJHQRQWKHLQVLGH1RSUHVVXUHYHVVHORUHQYLURQPHQWFKDPEHULVQHHGHGIRUVXFKVSHFLPHQ7KXVWKH
FRPSOH[LW\RISURFHGXUHVDQGWKHWLPHFRVWSHUWHVWDUHUHGXFHGPDUNHGO\(VSHFLDOO\H[WHQVRPHWU\DQGKHDWLQJLV
VLPSOLILHG7HVWKD]DUGVDQGIDFLOLW\FRVWDUHUHGXFHGWRRDVYHU\VPDOOK\GURJHQYROXPHLQHUW+RZHYHUWKHUHDUH
QR VXIILFLHQW UHIHUHQFH WHVWLQJ VWDQGDUGV IRU KROORZ VSHFLPHQ DQG VROLG VSHFLPHQV KDYH EHHQ PRUH H[WHQVLYHO\
WHVWHGDQGDQDO\]HG7KHVXUIDFHRIKROORZVSHFLPHQLQFRQWDFWZLWKWKHK\GURJHQLVPRUHGLIILFXOWWRFRQWURODQG
LQVSHFW,WZRXOGEHH[WUHPHO\GLIILFXOW WRIRUPLQWHUQDOQRWFKHVRUSUHFUDFNVIRUWHVWLQJLQK\GURJHQRUWRWHVW WKH
HIIHFWLYHQHVVRISURWHFWLYHFRDWLQJV


)LJ+ROORZVSHFLPHQ
$QRWKHU VLPSOHPHWKRG IRUPDWHULDO WHVWLQJ LQK\GURJHQ LV WR VHDO WKH VSHFLPHQ LQVLGHD VPDOOSUHVVXUHYHVVHO
ZLWK WKH VSHFLPHQ H[WHQGLQJ RXW WKH YHVVHO WKURXJK VOLGLQJ VHDOV DW ERWK HQGV DV LOOXVWUDWHG LQ )LJ  7KLV WHVW
FRQFHSWZDVGHYHORSHGLQLWLDOO\DW5HQVVHODHU3RO\WHFKQLF,QVWLWXWHDWDQGKDVEHHQXVHGDW5RFNHWG\QHZLWK
PRGLILFDWLRQWRWKHVOLGLQJVHDOGHVLJQWRHOLPLQDWHPHWDOWRPHWDOFRQWDFW>@7KHWHVWYHVVHOFDQEHSODFHGLQDQ\
PHFKDQLFDOWHVWLQJPDFKLQH%XWLWLVGLIILFXOWWRFDOFXODWHWKHWHQVLOHORDGRQWKHVSHFLPHQGXHWRLQGHWHUPLQDF\RI
WKHVOLGLQJVHDOIULFWLRQDQGWHQVLOHORDGIRUPWKHKLJKSUHVVXUHJDV7KHLQFUHDVHRIVKHDUVWUHVVIURPWKHK\GURVWDWLF
IRUFHV WKDW DFW LQ WZR RI WKUHH SULQFLSDO GLUHFWLRQV DIIHFWV WKH WHQVLOH ORDG RQ VSHFLPHQ WRR )XUWKHUPRUH
PHDVXUHPHQW RQ HORQJDWLRQRI JDXJH OHQJWK LQ VSHFLPHQ DQGKHDWLQJ WKH VSHFLPHQ DUH DOPRVW LPSRVVLEOH GXH WR
VWUXFWXUHOLPLW
0RXQWLQJ VWDQGDUG VSHFLPHQ LQVLGHSUHVVXUH YHVVHO RU HQYLURQPHQW FKDPEHU LV WKHPRVW XQLYHUVDOPHWKRG IRU
PDWHULDO WHVWLQJ LQ K\GURJHQ DW SUHVHQW 7KHUH DUH WZR W\SHV RI DSSDUDWXV FRUUHVSRQGLQJO\ DFFRUGLQJ WR GLIIHUHQW
ORDGLQJV\VWHPV2QHLVLQWHUQDOORDGLQJV\VWHPZKLFKXVLQJSUHVVXUHJDVDVGULYLQJIRUFHDQGDQRWKHULVH[WHUQDO
ORDGLQJV\VWHPZKLFKXVLQJH[WHUQDOORDGLQJV\VWHPXVXDOO\PRWRUGULYHV\VWHPDVGULYLQJIRUFH
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
)LJ6SHFLPHQVHDOHGWRYHVVHO


)LJLQWHUQDOORDGLQJV\VWHP
7KHJDVSUHVVXUHLVXVHGGLUHFWO\DVLQWHUQDOORDGWRSURGXFHWHQVLOHORDGRQWKHVSHFLPHQDVVKRZQLQ)LJ>@
+LJK SUHVVXUH JDV SXVKHV WKH VSHFLPHQ WR HORQJDWH DQG WKH SUHVVXUH RI JDV LV LQFUHDVHG XQWLO VSHFLPHQ UXSWXUH
7KHUHIRUHGLIIHUHQWSUHVVXUHVRIJDVDUHQHHGHGIRUVSHFLPHQVRQGLIIHUHQWVL]HVZKLFKOHDGWRWKDWLW¶VGLIILFXOWWR
GLVWLQJXLVKWKHJDVSUHVVXUHDQGORDGHIIHFWRQVSHFLPHQVHSDUDWHO\8VLQJWKHSUHVVXUHGLIIHUHQFHEHWZHHQWKHXSSHU
URRPDQGWKHORZHUURRPVHSDUDWHGE\WKHSLVWRQWRORDGLVDQRWKHULQWHUQDOORDGPHWKRGDVVKRZQLQ)LJ>@
7KH SUHVVXUH LQ WKH ORZHU URRP XQGHU WKH SLVWRQ LV LQFUHDVHG DW D JLYHQ VSHFLILHG UDWH RI 03DKRXU DQG WKH
SUHVVXUH LQ WKHXSSHU URRPDERYH WKHSLVWRQ LV DOVR LQFUHDVHGZKHQ WKHGLVSODFHPHQWRI WKH VSHFLPHQ LV ]HURE\
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FRQWUROOLQJ WKH IORZ FRQWURO YDOYHV GXULQJ WKH SUHSDUDWLRQ IRU WHQVLOH WHVWLQJ 7KH SUHVVXUH LQ WKH ORZHU URRP LV
PDLQWDLQHG DW WKH WHVW SUHVVXUH GXULQJ WKH WHVW DQG WKH SUHVVXUH LQ WKH XSSHU URRP LV GHFUHDVHG DW D JLYHQ
GLVSODFHPHQWUDWHE\WKHIORZFRQWUROYDOYHVDIWHUUHDFKLQJDWWKHWHVWSUHVVXUHLQWKHORZHUURRP7KHVSHFLPHQLV
SXOOHGEHWZHHQWKHSLVWRQDQGWKHORDGURGDVWKHSLVWRQPRYHVXSZDUG7KHLQWHUQDOORDGV\VWHPUHJDUGOHVVRIXVLQJ
SUHVVXUHRIJDVGLUHFWO\RUGLIIHUHQFHSUHVVXUHRIJDVFDQRQO\EHXVHGIRUKLJKSUHVVXUHJDVWHVWLQJEXWORZSUHVVXUH
JDVDQGDOPRVWRQO\IRUWHQVLOHORDG2WKHUZLVHLWUHTXLUHVKLJKSUHVVXUHFRPSRQHQWVVXFKDVYDOYHSLVWRQSXPS
DQGVRRQZLWKKLJKSUHFLVLRQZKLFKDUHQRWHDVLO\UHDOL]HG


)LJ,QWHUQDOORDGLQJV\VWHPXVLQJSUHVVXUHGLIIHUHQFH+3*KLJKSUHVVXUHJDV
)RU H[WHUQDO ORDGLQJ V\VWHP WKH DSSDUDWXV FRQVLVWV RI D SUHVVXUH YHVVHO ZLWK FRQYHQWLRQDO PDWHULDOV WHVWLQJ
HTXLSPHQWZKHUHWKHVSHFLPHQLVORDGHGLQWKHSUHVVXUHYHVVHODQGDSXOOURGWKURXJKZKLFKWKHSUHVVXUHYHVVHOLV
FRQQHFWHG WR WKH ORDGLQJGHYLFH RI WKH FRQYHQWLRQDOPDWHULDOV WHVWLQJ HTXLSPHQW DQG DOVR WR WKH VSHFLPHQ LQ WKH
SUHVVXUHYHVVHO7KHORDGLVDSSOLHGWKURXJKWKHSXOOURGRQWKHVSHFLPHQ,WKDVEHHQFODLPHGWKDW WKHSXOOURGLV
DOZD\VDSSOLHGE\DFRPSUHVVLYHORDGFDXVHGE\WKHKLJKSUHVVXUHLQVLGHWKHSUHVVXUHYHVVHODQGPHDVXUHGORDGLV
DIIHFWHGE\WKHIULFWLRQGXHWRWKHSUHVVXUHVHDOVLQWKHSUHVVXUHYHVVHOWKDWDUHLQVWDOOHGWRSUHYHQWJDVOHDNDJHGXULQJ
WKHPRYHPHQW RI WKH SXOO URG >@ )XNX\DPD 6 ,PDGH0 DQG / =KDQJ HW DO >@ GHYHORS D QHZ DSSDUDWXV
ZLWKRXW WKH LQIOXHQFHRI WKHFRPSUHVVLYH ORDGDQGIULFWLRQ$FRXQWHUFKDPEHU PDUNHG M LQ)LJZLWKDSLVWRQ
PDUNHGE LQ)LJ  LVPRXQWHGRQ WKHYHVVHO DQG WKHSLVWRQ LV SURFHVVHGZLWK WKHSXOO URG LQWRRQHSLHFH DQG
HIIHFWLYHDUHDLVGHVLJQHGWREHHTXDOWRWKHGLIIHUHQFHEHWZHHQWKHFURVVVHFWLRQDODUHDVRIWKHSXOOURGDQGWKHSXVK
URG%\LQWURGXFLQJKLJKSUHVVXUHJDVLQWRWKHFRXQWHUFKDPEHUWKURXJKDFRQQHFWLQJSLSHPDUNHGNLQ)LJWKH
D[LDODQGFRPSUHVVLYHORDGGXHWRKLJKSUHVVXUHDFWLQJRYHUWKHSXOOURGDQGWKHSXVKURGLQWKHYHVVHOLVEDODQFHG
ZLWK D FRPSUHVVLYH ORDG FDXVHG E\ WKH VDPH SUHVVXUH LQ WKH FRXQWHU FKDPEHU ,W LV WKH VPDOO JDS OHDYHG E\ WKH
ED\RQHW HQGRI WKH VSHFLPHQ IURP WKH VRFNHW PDUNHG K LQ )LJ  WKDWPDNH WKH IULFWLRQ WR EHPHDVXUHGEHIRUH
DSSO\LQJWHQVLOHORDGRQWKHVSHFLPHQ>@7KHQWKHIULFWLRQFDQEHHOLPLQDWHGDQGWKHDFWXDOORDGRQVSHFLPHQFDQ
EHREWDLQHG8QIRUWXQDWHO\WKHDSSDUDWXVFDQRQO\EHXVHGIRUWHQVLOHORDGMXVWEHFDXVHRILWVVSHFLILFVWUXFWXUH
$ QHZ DSSDUDWXV LV GHYHORSHGZLWK QHZ EDODQFHPHWKRG WR D[LDO ORDG FDXVHG E\ WKH KLJK SUHVVXUH LQVLGH WKH
SUHVVXUHYHVVHODQGWKHLQIOXHQFHLVHOLPLQDWHGE\XVLQJLQWHUQDOORDGFHOODVVKRZQLQ)LJ>@7KHGLDPHWHUVRI
EDODQFH URG DQG SXOO URG DUH GHVLJQHG WR EH HTXDO WR HDFK RWKHU 7KH FRPSUHVVLYH ORDG RQ SXOO URG GXH WR KLJK
SUHVVXUHJDV LV WUDQVIHUUHG WREDODQFH URG WKURXJK WKH ORDG WUDQVIHU OLQNZKLFK FRPSHQVDWH WKH FRPSUHVVLYH ORDG
FDXVHGE\KLJKSUHVVXUHJDVDSSO\LQJRQVSHFLPHQDQGLQWHUQDOORDGFHOO7KHDFWXDOORDGDSSOLHGRQVSHFLPHQFDQ
EHPHDVXUHGGLUHFWO\ZLWKRXWLQIOXHQFHE\IULFWLRQEHFDXVHWKHLQWHUQDOORDGFHOOLVFRQQHFWHGWRVSHFLPHQGLUHFWO\
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+RZHYHUSUHFLVHORDGFHOOZKLFKFDQEHXVHGLQKLJKSUHVVXUHK\GURJHQLVFRQVLGHUDEO\H[SHQVLYHDQGQRWHDV\WR
SXUFKDVHGXHWRWHFKQLFDOOLPLWDWLRQ


)LJ6FKHPDWLFGLDJUDPRIFUHHSUXSWXUHWHVWLQJDSSDUDWXV
7HVWLQJLQKLJKSUHVVXUHK\GURJHQLQVLGHSUHVVXUHYHVVHOVLVFRQVLGHUDEO\PRUHGLIILFXOWDWHOHYDWHGWHPSHUDWXUHV
WKDQWKDWDWURRPWHPSHUDWXUH+D]DUGVDUHLQFUHDVHGRIFRXUVHE\WKHSUHVHQFHRIDKHDWHUDVDQLJQLWLRQVRXUFHIRU
DQ\ K\GURJHQ UHOHDVHG IURP WKH YHVVHO$W HOHYDWHG WHPSHUDWXUHV2ULQJVPDWHULDOV IRU WKH VOLGLQJ VHDOV WHQG WR
VRIWHQ DQG GHJDV PDNLQJ LW LQHIIHFWLYH DV D VHDODQW 7KHUHIRUH WKH VOLGLQJ VHDO PXVW EH PDLQWDLQHG QHDU URRP
WHPSHUDWXUH0DWHULDOFRPSDWLELOLW\LVDOVRDSUREOHP>@7KHDSSDUDWXVPHQWLRQHGDERYHFDQRQO\EHXVHGDWURRP
WHPSHUDWXUHH[FHSWWKHFUHHSUXSWXUHDSSDUDWXVVKRZQLQ)LJ>@GHYHORSHGE\<RNRJDZD)XNX\DPDHWDOZKLFK
FDQEHXVHGDWHOHYDWHGWHPSHUDWXUHXSWR.7KHDXWKRUVDOVRGHYHORSDSUHVVXUHYHVVHOHDUOLHUIRUWHQVLOHWHVWLQJ
DWHOHYDWHG WHPSHUDWXUHXS WR.E\DQ LQWHUQDOHOHFWULFKHDWHU PDUNHGDV( LQ)LJDV VKRZQ LQ)LJ >@
$QRWKHUDSSDUDWXVSURSRVHGE\:DGDHWDO>@DVVKRZQLQ)LJQRWRQO\FDQEHXVHGDWHOHYDWHGWHPSHUDWXUHXS
WRćEXWDOVRFDQEHXVHGDWORZWHPSHUDWXUHGRZQWRćWKURXJKWKHH[WHUQDOKHDWHUFRROHU
+RZHYHU QR DSSDUDWXV LV GHYHORSHG IRU ERWK VWDWLF DQG G\QDPLF PDWHULDO WHVWLQJ LQ K\GURJHQ DW HOHYDWHG
WHPSHUDWXUH+HQFH D QHZ DSSDUDWXV LV GHYHORSHG LQ WKLV VWXG\ZKLFK FDQ EH XVHG IRU FUHHS WHVWLQJ HQGXUDQFH
WHVWLQJDQGIDWLJXHWHVWLQJLQK\GURJHQDWHOHYDWHGWHPSHUDWXUHIURPćWRć
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
)LJ6FKHPDWLFYLHZRIGHYHORSHGKLJKK\GURJHQSUHVVXUHWHVWLQJHTXLSPHQW

)LJSUHVVXUHYHVVHOIRUWHQVLOHWHVWLQJ
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
)LJK\GUDXOLFIDWLJXHWHVWLQJPDFKLQH
'HYHORSPHQWRIWKHQHZPDWHULDOWHVWLQJDSSDUDWXV
7KHDSSDUDWXVVKRZQLQ)LJDQG)LJLVGHVLJQHGWRJHQHUDWHWKUHHNLQGVRIHIIHFWVIRUFHWHPSHUDWXUHDQG
K\GURJHQHQYLURQPHQWRQWKHVSHFLPHQIRUVLPXODWLQJVHUYLFHFRQGLWLRQRIK\GURJHQFRQWDLQLQJHTXLSPHQW


)LJ0DLQPDFKLQHRIWKHDSSDUDWXV
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7KHURWDWLRQRI WKHVHUYRPRWRU LVFKDQJHG WR WHQVLOH IRUFHDQGHORQJDWLRQRI WKHVSHFLPHQWKURXJKZRUPJHDU
UHGXFHUEDOOVFUHZDQGSXOOURGILQDOO\$ORDGFHOOLVXVHGWRPHDVXUHWKHWHQVLOHIRUFHDQGDJUDWLQJGLVSODFHPHQW
WUDQVGXFHU LV XVHG WRPHDVXUH WKH HORQJDWLRQ$ IXUQDFH LVPRXQWHG LQVLGH RI WKH SUHVVXUH YHVVHO IRU KHDWLQJ WKH
VSHFLPHQ7ZRWKHUPRFRXSOHVDUHXVHGWRPHDVXUHWHPSHUDWXUHRIVSHFLPHQ$ZDWHUFRROLQJV\VWHPLVXVHGWRFRRO
WKHVKHOORISUHVVXUHYHVVHODQGWKHVOLGLQJVHDOQRWVKRZQLQ)LJ$SUHVVXUHYHVVHOLVXVHGWRIRUPK\GURJHQ
HQYLURQPHQW DQG WZR VROHQRLG YDOYHV DUH XVHG IRU LQIODWLQJ DQG GHIODWLQJ K\GURJHQ RI WKH SUHVVXUH YHVVHO 7KH
VROHQRLGVDUHDOVRXVHGWRFRQWUROWKHSUHVVXUHLQVLGHWKHSUHVVXUHYHVVHO*DVQLWURJHQLVXVHGWRH[KDXVWWKHDLULQ
WKHSUHVVXUHYHVVHOEHIRUHLQIODWLQJK\GURJHQ


)LJVFKHPDWLFRIWKHDSSDUDWXV
+HDW ZLOO EH JRW WRJHWKHU DW XSVLGH RI WKH VSHFLPHQ GXH WR QDUURZ VSDFH ZKLFK LQGXFHV WKDW WKH XSVLGH
WHPSHUDWXUHRI WKH VSHFLPHQ LVPXFKKLJKHU WKDQ WKHGRZQVLGH ,QRUGHU WR HQVXUH WKH WHPSHUDWXUHXQLIRUPLW\RI
VSHFLPHQWKHUHVLVWDQFHIXUQDFHPRXQWHGLQVLGHRIWKHSUHVVXUHYHVVHOFRQVLVWVRIWZRVHJPHQWVXSSHUKHDWHUDQG
ORZHU KHDWHU VKRZQ LQ)LJ 7KH XSSHU KHDWHU DQG ORZHU KHDWHU DUH FRQWUROOHG VHSDUDWHO\7ZR WKHUPRFRXSOHV
WKHUPRFRXJSOH DQG WKHUPRFRXSOH LQ)LJ DUHXVHG WRPHDVXUHXSSHU DQG ORZHU WHPSHUDWXUHRI VSHFLPHQ
VHSDUDWHO\ )X]]\3,' FRQWURO DOJRULWKP LV HPSOR\HG WR FRQWURO LQSXW SRZHU RI XSSHU DQG ORZHU KHDWHU DQG WKH
FRQWUROVFKHPDWLFLVVKRZQLQ)LJ


)LJ&RQWUROVFKHPDWLFRIKHDWLQJV\VWHP
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7KHPHDVXUHPHQW DFFXUDF\ RI VSHFLPHQ ORDGZLOO EH DIIHFWHG E\ WKH IULFWLRQ FDXVHG E\ WKH VOLGLQJ VHDOZKHQ
XVLQJH[WHUQDOORDGFHOODVVKRZQLQ)LJD,WLVHDV\WRJHWWKDW
L ws s fF F F     
ZLWKPRXQWHGVSHFLPHQ6LPLODUO\ZLWKRXWPRXQWHGVSHFLPHQ
L ns fF F    
ZKHUHLV sF WKHVSHFLPHQORDG fF LVWKHIULFWLRQFDXVHGE\WKHVOLGLQJVHDOV L wsF  DQG L nsF  LVWKHORDGPHDVXUHG
E\ORDGFHOOZLWKDQGZLWKRXWVSHFLPHQUHVSHFWLYHO\
(TXDWLRQPHDQVWKDWWKHIULFWLRQFDQEHPHDVXUHGE\WKHORDGFHOOZLWKRXWPRXQWLQJVSHFLPHQ7KHIULFWLRQ
FDXVHG E\ WKH VOLGLQJ VHDOV LV PHDVXUHGZLKRXWPRXQWLQJ VSHFLPHQ DW WKH VDPH FRQGLWLRQ DVPDWHULDO WHVWLQJ LQ
DGYDQFH7KHQVSHFLPHQORDGFDQEHREWDLQHGE\VXEWUDFWLQJWKHILUFLWRQIURPWKHORDGPHDVXUHGE\ORDGFHOO7KLV
FDQEHYHUWLILHGE\UDPSDQGVLQXVRLGORDGWHVWH[SHULPHQWDVVKRZQLQ)LJDQG)LJZKHUH wsC DQG nsC LV
WKHORDGFXUYHPHDVXUHGE\WKHORDGFHOOZLWKDQGZLWKRXWPRXQWLQJVSHFLPHQUHVSHFWLYHO\ sC LVWKHVSHFLPHQORDG
REWDLQHG E\ VXEWUDFWLQJ nsC IURP wsC  7KHPDMRUHVW DGYDQWDJH RI VXFKPHWKRG IRU HOLPLQDWLQJ WKH GHWULPHQWDO
FDXVHGE\WKHIULFWLRQLV LWVDFFXUDF\EHFDXVHRIFRQVLGHUDWLQJIULFWLRQDVYDULDEOHFRPSDUHGZLWKWRRWKHUPHWKRG
ZKLFKFRQVLGHUDWLQJIULFWLRQDVFRQVWDQW


)LJ/RDGLQJVFKHPDWLF

)LJ5DPSORDGWHVW
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
)LJ6LQXVRLGORDGWHVW
&RQFOXVLRQ
/RWV RI PDWHULDO WHVWLQJ DSSDUDWXV LQ K\GURJHQ ZHUH GHYHORSHG IHZ FDQ EH XVHG DW HOHYDWHG WHPSHUDWXUH
HVSHFLDOO\IRUERWKVWDWLFDQGG\QDPLFWHVWLQJ
$ QHZPDWHULDO WHVWLQJ DSSDUDWXV LQ K\GURJHQ DW HOHYDWHG WHPSHUDWXUH IURP ć WR ć ZDV GHYHORSHG
ZKLFKFDQEHXVHGIRUERWKVWDWLFDQGG\QDPLFWHVWLQJVXFKDVFUHHSWHVWLQJHQGXUDQFHWHVWLQJIDWLJXHWHVWLQJDQGVR
RQ ([WHUQDO ORDG V\VWHP LQWHUQDO IXUQDFH DQG SUHVVXUH YHVVHO ZHUH HPSOR\HG IRU ORDGLQJ KHDWLQJ DQG IRUPLQJ
K\GURJHQ HQYLURQPHQW UHVSHFWLYHO\ 7ZR VHJPHQWV UHVLVWDQFH IXUQDFH DQG )X]]\3,' FRQWURO DOJRULWKP DUH
HPSOR\HGWRHQVXUHWKHWHPSHUDWXUHXQLIRUPLW\RIVSHFLPHQ$QH[WHUQDOORDGFHOOZDVXVHGWRPHDVXUHWKHORDGRQ
VSHFLPHQ7KHPHDVXUHPHQWDFFXUDF\RIVSHFLPHQORDGZDVHQKDQFHGE\FRQVLGHUDWLQJWKHIULFWLRQDVYDULDEOH
7KH QHZ PDWHULDO WHVWLQJ DSSDUDWXV SURYLGH DYDLODEOH HTXLSPHQW IRU UHVHDUFKLQJ WKH PHFKDQLVP GHWDLOV RI
K\GURJHQLQGXFHGGHJUDGDWLRQ
$FNQRZOHGJHPHQWV
7KLVZRUNZDV ILQDQFLDOO\ VXSSRUWHG E\ WKH1DWLRQDO.H\ 6FLHQWLILF ,QVWUXPHQW DQG (TXLSPHQW 'HYHORSPHQW
3URMHFWVRI&KLQD1R<4
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